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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a security 
function for illegal reading of data of a bus line. 
SOLUTION: An address to be outputted from a program 
counter 1 to a ROM 2 is detected, when the detected 
address is an even number, a control signal CTL is 
defined as an 'L' level and when the detected address is 
an odd number, the control signal CTL is defined as an 
'H' level by a control circuit 7. When the signal CTL is 
'L\ data conversion is not performed by data 
transforming circuits 5, 6. When the signal CTL is 'H\ the 
data outputted from the ROM 2 is logically inverted by 
the data transforming circuit 5, outputted to a bus 3, is 
further and logically inverted by the data transforming 
circuit 6 and outputted to an instruction decoder 4. 
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i 2 ] n$g i mm cvmmm®s&coT - ? 
mriEm i commits * y xh o . 

m 1 «Wi^f-^ SrM^-JiS-f £#>OT H uxm^lz 
mrS^x. WEflSl, S^o^-^^gilllBfcfufET*- 

[ ffi$)R 3 ] gft&B 1 f Ei£0^ffc«fe«lH]g&^7 f - * 

?m&t>co$i^zm^ux . mzmi. ^2of-^i? 

[ ft * «4 ] f»#JB 1 £*8«0¥**^l3K«>-r - * 

%mm\b Lxmm%MZ?fo i><Dx*hz>ztz$mt 

MIEmi . ^2c7)T-^^IHS&{i. S52tf> 

i m&m 6 ] max i mm cr^mwmnm^nf- ? 
mm-x&z&^x . 

ffilESfSK 352*>-r-*3BftlII§M*, WiEJBls m2<?) 
^JUSBfli: LTfi±&b'-y h tftTfit' 7 hOAix^* 

Sr^e ^xhh^bi^Wib-ti>^mimmmm^ 
mi Em i cot- 9 T$mmm$ , nuiEm i 1 1 

l?RE!B2^)T-^S«iEI»<i. huIBH 2 O^j^iJl'J b L 



[0001] 
[0002] 

*W«M*IIIBT1i. ROM CJ-HsJ-^U^^U) J: 9 
-< ? or? ^bi-^^^#^«lHlSS<OR OMJifflO 
l" -y y 7 $ ixfc R O M 2 *V N"-f ^ >J x - ? { 4^ 3 _t 
[0003] 

^>v*-?mco¥mtemm®&x'i^ a*, a-x?^ 
^ £ sail. 7* - * commp i jmmxiin.mm izm%.zn 

y^T-fttmzWtX-lii-tZbtfX'Z&fCiSb, ROM 

^M^ffi L (^^4 t^a'Jf^ ^IgSrH^-r ^ i b 
[0004] 

[P.S^»^-T-l.^i6^#g] *^9J{4. tl*3ll tie 

mcox o c ^f<y ho^-? 1 ^hik 

i: JJBr - ^ 4 * 2 ^0Jf& ^H*^ -s'XTlgigE 

S^^f«M»lllJ»<OT-^<62i*3*K:'*iV^-C. mi 

tvrzT-? i o^maiOT'^LT^^xtai^-r-i. 
mi£0x-^^n]Kt. ^Abm2co\M\8&bcomzm. 

LXtccOt-? izm. Lm 2 OEiBfc:ai*f 2 

m 2 ^aaftisiBtsaft LX7tcr>r—? izm-t z t tz i 

<^)t=-r * i b 6. & fz , If 2 tcfEKO i o 
tc. JJE» 1 coEJBfi^ * U T* 0 , mi WSB^iif 

W»l3»*^rt4 4)<0-C*ft. 4fc, 8»3R3l3fc:iE«^> 
idle. ^M»*»4>^)ifir^-C«^v^T. JJESftl, m2«0 
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1 , JS2*>r-*S$lE]Bti\ JJEffil . m2cr>3£WlM 

am i . ss2<v3£3g0asfi t Lx±acomm^ 7htTfi 

Ottft b* >y h cOAix^i. ^ffH Ot* h . 4 , m$ 

(4. ±se»i , m2<v3£wmmb Lti±fib- 7 h fc« 

7«£aW>J: ^ fc, ±15^ Ox-^$S08S(4. ±12 

in i <ws&&mt Lxm^w-y h»«£j«*&n.— f 

-h£*T?k<9T'£>9. JiiE!fl20x-?^IB{&(4. 
JJEJ& 2 ^ftfiSQ 1 1 T m 1 OSSHBai i: S^rfa^m 

C0006] 

01(a) tt#«Hjj<oi& i (Dmmvmmz^i"?'! ? o 

io#gftsm0l&l4. liff^S^a^SiifcR 
OMiCOfiaSr^-rrp^A^^^^ 1 fc, ROM2 

f3-/4t. ROM2*»4>ffi*tf*iX:"r— ^*IS1<0 

0g&5i:. A*3^ffi7j£ft.fcx-?£Sg2c9^gyi 
SfCSHft LT tcOx- 9 tzMTm 2 <7)r- ? 6 

t l aj^4 mmmm i 1 £w lx v ^ . 

[0007] :*^«#JBto^fl^lII»-eii, RO 

M2#>£>x-?£s&jR9aju MmLxm$f-t&. R 

OM2J4, ra/7A*>>y^ l*^ffi^j$ix^TKP 
t'-yhOf-^ (#WO®JrC(4. 8b'-yh) £-f>- 

[0008] £<DJ: 5fc«Mct=*f U *ISt^)JBSIiT' 

it, 3efcT-^3sa«ig»5 f 6^$ij«-ti»$ij^[eiss7^ 

[0009] t-^^0S& 5 , 6 <7Mf8L\±m-X'fo 
h. ^x-?£«g|5, 6M^B1 (b) 
-T. =Sr*5. 01 (b) -£'(4. ROM23&>4>as*Sitft« 
ifcb'-y h (#SOJW)JBJtrctt, 8t' 7 b) <7>x-*0? 
*>01b"-yh7MCOV^T^LTV^. -34 0. t-^SE 
tfU9M5. 6(4. Pft^h7yyX^l 1. 



— ? 1 2at/NfA-*;l/h7yy'X^ 1 3JROM2^ 
^ft;b$:fx-i>x-?co#b> M?*MELT«Rb*y h# 

[00 10] Pf+^h7>y'X^l IWKWVHt 
*fJ5lTI>b'>y bA2jBn IN (n = 0~7) fc««$*U 
7-.Xtt*«W*b*'y htH^)Bn 0UT (n = 0~7)fc 
SttSfu y-V{=ti*J»EI»7*»4.<^W»fi^CTL 
^.ix-i> . yA-* 1 ^^AAtUtJC-r* b'>y h 
A2)Bn IN (n = 0~7) liZ&BLZtLh. ^LT. Nf- 
1 3<7)Y\s4 1 2 «0 

ifc&fcSttSfu y-*tt**j&*-*b*.y httl*B n 0UT 
< n = o — 7 ) iz&m zti: y-h izumw&ic t l 

[0011] lit, b'>y hA*Bn IN (n = 0~7) 
(4. x-^^m0ifS5tCi5V^T(4ROM2^ai^7 s -^ 

T »i ^ h 7 ^ ^ a W <^ 3 <0 Si * x — ^ B n rfXJ) 
ZiXh%H-X'hh . 4^:., b'-y htfi^Bn 0UT (n=0 
~7) i4. •f-^Sa«EI»5tC*JV^TI±>f>^h9^^ 

3 W?^3tc-r-^Bn^ai*-t*JfiHF'T'*0, x-^ 
3aft0B6fc'fcvvr«tf^3-^4trr-*BnSrai 

ji-thm-x-hz. 

[0 0 1 2] $iJfflI[HlS&7{4. Ta/7M^^li^ 
ROM2^aj*§ft£Th'L'X£1$ffiU iO^tiirh' 

U tftitiT F U^*H!HBrC*iiHriW»«#C TL5: 
r H j P^Pfc-n,. 

[0013] f&JflPfi-^CTLfr' r L j l^/U9*§^\ x 

=SrO. ^y^'X^ 1 3*^7t^rS. ico*^-. RO 
M2*»&aMj$*Ufc8b*-y hf-M#t* 7 hB0~B 
7(4. -f-^SaftlllBSrtWWiEri^-b^^A^l 

[0014] BWIfCTL*« r'n j UK/Wig, 

f-^$W5, 6rtT'(4. 
^h&D. N7>^fl Ss^aJ-Vk**. i«0^ 
^. ROM2*»^ai*S*ijt-8b*v >f-^«#b'7 h 
B0~B7(4. 7 r -^SaftEl»5rt^)*tJE^-4#-f 
1 2tJ:-5T8»lRKiS*iJt:»fc:*h9^X^ 1 

TltflR(ESfufeat£*h9^^^ 1 3£iioTifr^ 

[0015] dc^j; -3 fc. yurjAX+ryf 1 *>4>ffl 

t - 9 $ ix4 Z t% < a - y 4 tc« S 
tl. TFlsXtfmkX'foiXlf. ROM2frt>B&jZttiZ. 
x- 9\Vt—9 ^8tmS& 5 T« $ ilfeftK: x- 



( 4 ) If HPP 1 1-272570 



[00 16] Ltztf-oX. yu^y^^y^ lfrt>$, 
HfcD, ROM2tCi£tt$il/Sx-^^«€^-ftii:li 

cooi7] [ mncommc?) 2 ] n 2 {i*^BHco^ 2 <d 

li0x-^Sm[l]g§5, 6cOft*>Dtc. 02ct)x-^^ 
&[I|g&5a, 6a^V^. t-*S»E1»5 a. 6 a 
<*>«jfcttH-T* SBftEIB 5a, 6a(i R 
O M 2 *^ffi^3 $ x-^ ?)#b' - y h B 0 — B 7 (C^ 
JiELTlStt^iX^P^-^^h^y^'X^ 1 4 -0 — 1 
4-7Rl/N^^JUbyy : JX^ 1 5-0 — 1 5-7 

[00 18] Pf--v^h5>'> ;; X^ 14-0—14- 
y (SMJC-T -S. t* -y h A* B 0 j N — B 7 z „ Kg 
£E£iU V-XiiMliE-rSb'-y htB^jBOoui -B7 
oui tffittSii. y-hfcttlW«3-9-CTL*^-i4>it 
■5.. &fz. Nft^h7>^15-0-15-7 
O K k -f >-Ji*fjEt-£ b' -y h B 0 x „ - B 7 x N t mm 

[0019]fLt, ROM2A^8h'7hf-^ 
T&4 b'-y hB 0-B 3fc»iELTSHt4>iTJfcNf--v* 
;Uh5>^^l 5-0-1 5-30V-^.ii N IS8b' 
•y hx-?C9jL&4b'.y h B 4— B 7 ICttJELTtSft^ 
fl/SPf--**^^*'*** 1 4-4—1 4-7C9V- 
*fc*«S*rO*&. 8b' y hf-^M4h* 

•y h B 4 — B 7 fc*tlE LTtStt feilfc N f -v b 5 >" 
i/'X? 1 5-4-1 5-7*>V— Aii, 181:7 h^- 
7<7)T&4 b'-y h B 0— B 3 £*NELTRft4>*Ute Pf- 
A-^h7>^^ 1 4-0 — 1 4-3CDV— X\,zW$t 

[0020] $ijpniss7(i. mttnxmo 1 1 
u i^>tnaitt*tcKtfciw«3^cTL 

5a, 6a|*rm. h7yyX^ 1 4 - 0 — 1 4 - 7ifi 
j-ytZc*). h7>i ; X^15-0~15-7^7t 

[002 1K«0^ ROM 2*^ttJ7J$ix^8 b'-y 
hf-^#t'7hB0-B7ll f-^M5a 
ftCOttfc-th&YyyitX? 14-0-14-7^1-7 
X4 yxby7is3y^A3t,Zliit}Zti. Itf-^^ 
&0S&6 art<^Mjef !>#H7yyX^ 14-0-14 



- 7 £51-9 Tint's -^4 fcatfj;&*i4 . 
[0022] — fflmm^rC T L& r h j 1^/K7)i§ 

ll\ T-^^HIKS a, 6a|*rCl±. byy s JX^\ 
4.-0-1 4-7*^7i:^r0. h7>iSAfl5-0 

— 1 5 -7*M- ROM2*»4>ai^l 
§iX^8 b'-y Nx-^OT{a4 b'-y h BO — B3ii. x 
-^MSart^h^yy'X^l 5-0—15- 
3 £iI-?T W yxbyfisB y^X3<7)±&4 b'-y h B 
4— BUzfcjlZiX. 5S(37 f -:5'^llIS§6artcO#h 
7>^^ 1 5-4—1 5-7£iI-5TT&4b'-y bB 
0-B 3 b 1^X^7*3-? 4lZ&J)2tl&. 

[00 2 3] ttZ. ROM23&^ai^l§^8b'-y 
-^±{44 b'-y hB4— B7ii. "r-^5a3ftHIB5 a 
rtO^-h^^^^ 1 5-4 — 1 5-7£SI-?T-f 
h7?y3yAx30Tfi4h'7 t>B0— B3tttJ*$ 
iX. 5E^X-^^lHli?S6 art^h^^^'X^ 1 5- 

0 — 1 5 — 3 t:M~?X ±M4 b'-y h B4— B 7 b LTrffr 

[0024] icOiatC, 7'D7'7A*>>y^ i*»4>aj 
^Sil&Th'l^A^&T'&fUf. ROM2*^ai^$ 

fl, Th'^X^'^ffcT'S>ix(f. ROM2*^ffi*§il7t 
x-^ti-r-^^J&ES&S at'±fi4 b'-y h i:T{54 b' 
-y hc7)AfL#x.*^^)ixfv:fStc. 7-'-^^[slg|6 al 
IX_L{54 b'-y b i:TG4 b'-y hV>7jV»X.tff}htiX& 

^fn-/4 (;at$ixs. c a lt. mmcomm<D 1 1 ' 

[0025] Lmm<nmmcr>31 03»±*38IHe>as 30 

mcommwi timmmx-hz. ^mmcommxn. m 

1c7)t-^^IhISS5 , 6Ofti?0fc. H3tf5-5*— ^Sg 
&H]ft5b, 6b*ffl^4. -r-^SaftEKSb, 6b 

T'S>^„ x-^^HISS5b, 6bll R 
OM2*^tK^$ix4x-^c7)ST{Sb'-y h B 0tC*fiE 
LXmfbtltzPJ-* ^frby yis'X? 1 6-OSVN 
f-v^K^yy'X^ 1 7-0i: s if-^<7)«±fit; 
-y h B 7 (C#JEL"CKft^><TJt: P h 5 

1 6-7MNfA-^h7y^^ 1 7-7Sr^fr 

[0026] Pf-f^b7yy'X^16-0, 16- 
7CObU-i y\tttJ&r&Vy b\j]B0 lfl , B7 IH lzm 

asfi, v-^ism-r^b-y httj73Bo 0DI , B7 
out iztmzti. y-htziimm&^cTLtf&i.bti 

6. £tz. N^-**)Vbyyi/X3> 1 7-0, 17-7 
«KMyiiflW4h'7 hA^B0 IN , B7 IN tC^ 

*-*-hfeH4*0»m^-CTL3&^i^*. 
[0027] *LT, Nft^h^Vy'X^l 7-0 

coy— xti. p ft h 7 >y i 6 - 7 wy-x 

fcJffiESiU N^-v^lsbyyiSXfl 7-7C0V-X 
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(4. Pfi-^h^y^l 

tlX^t, b'-y h ATI B 1 IN . B2 IH , B3 IN , 

B4 IN> B5 IH , B6 IN 12. -e^-fixt'-y NtfJTjB 1 
out > B2oui ' B3oot > B4out ■ B 5out . B6 

[0028] MWI-f-CTL** r L j l^*C/HZ)*g\ T 

0, 16-7^^49, h7yyX^17-0, 1 
7-7A>'^7i:^l». ROM23&><9tti^jSil 
£8 b'-y hf-^<Ot'7hBO, B7li. -7*-^ 30*0 
SS5brt^«-r«»h7>^X^ 1 6-0, 16-7£ 
lot^yXh^^yaWUS^f'/hBO, B7K 

x*? 1 6-0, 1 6-7£Slr>Tb'-y hBO, B 7 i: 

[0029] — IT. UmM-^C TLi 5 r Hj 

x-?^BSBS&5b, 6brtTtt. 
7-0, 1 l-ltfTtyttcK) . h7^^16- 
0, 16-7*«*7t44. d*0i§-£\ ROM2*^tiJ 
^$ft£8b'-y hx-^STftb'-y hBOfcL -r-* 
^EJSSSbrtOh^V^'X^ 1 7-OSrii-oT^ 
h7?^3>Ax3^g±ftb'-y hB7fctiJ7l£i"U 56 
^T-^^lHlSS6brt«0h7>-^X^ 1 7-7£SI-? 

S. 

[00 30] 4^, ROM23&^ai*§iX^8b'-y 
-^<7)i±ffih'7 hB7li, x-^JM§5b|*l<7)h 
5>-^X^ 17-7?-Io-C^>'^h7?y3WU3 
OfiTftb'-y hBOlcttt^fU 3BtCr-^S3«ig»6 
b flO h 9 ^S"** ? 1 7 - 0 £3ioTfi±<4b*-y h B 7 

[003 1] ZCDXolZ. ~7u? : yJ>.J]*7y?\-frh)& 

*lfcr-^»«aft$*l* d t Grit? 3-^4 

x-? l*r-*3fiaaEIK 5. b •CJcifirb' -y h i:#T{i b* 

•y b (DAtimatffibtitzmz . -r- ? 6 b s 

l/«±.ffib*-y hfcST&b'-y WXtiWz-tf'tttiTtii 

[0032] [mm<mm?)4 ] H4 , h 5 «, *»bb 

fte. HlfiOx-^^lHlKS, 6<0ftb l 9K. 04 O 
-I.. 

[00 33] -r-*S8Wg»5c{i. ROM2*»'£aWJ 
$ill>T-^C0#b'-y hB 0— B 7titiBUT»t"J-4>*i 
^P^-V^Uh^V^'X^ 1 8-0-1 8-7#.Z/Nx 



^^h^yy^^ 1 9-0 — 1 9-72:. ATJx-? 
*J9fSOb*«y hi!tf:tt:£^7 N <Sn-f-b) -f Si' 
7M^^^2 0fc*qrr*. Pf-v^h^Vy^^ 

1 8-0— 1 8-705K W y{i*fJ&tl>b'-y hA^jB 
0 IN -B7 IN Wg^SfL. V-^ti«lW*b*v hai^» 

booui -B7ooi wsmzti* -y-hiziiuwm-^c 

[0034] is7 h l^'-X^ 2 0<7)\M5tt1ib~t& b'-y 
hA*B0 IN -B7 IN t^$ilT^S. Nx 
■rwl'h'yyiSX? 1 9-0—1 9-7<7)h'W>'f2:>' 
7M/y'X^2 0^)Etl»b'7 Mti#te*ttS*l, V 
b'-y htH^BOooi -B7 0UT 

[0 03 5] x-^^mHlS86c{i. ROM2*»4>lii* 
§ix£x-?0#b'-y hBO— B7£#mLTl£tt£ii 
^Pf-^^h^>-^X^2 1-0 — 2 1 -7.5.1/Nx 
^-/H-^Vi^^ 2-0 — 2 2-7£. A^J-r— ^ 

^^t' 7 h^fitt^^ h (^o-^- h ) -r-i, ^ 

2 1- 0 — 2 1 -7<7)FW yJifcflfrt&b'-y hA^J B 

booui ~b7out tiftasii. y-hfcti»j«e#c 

TLjJf*5-;l£fl4. 

[0036] i/~7 y\si/X5 2 3 ^A^teStJEfrf £ b'-y 
hA^jBOiN— B7i N Wg^§ilTV>S. -£LT. Nx 
t^h7yyX^22-0- 2 2 - 7<0 F W VJii' 
7M/yX^2 30^tJt'7 hatfj£SSRS*U V 
-XliM«tl»f7 htB^BOoni ~B7oui tfiSBtS 
*U y-hfeU±i!»fi^-.CTL36«#-i-4»*i4. 

[0037] $IJffllfi-f-C TL# r L j l^W0*§-£\ f 
-?2zM®m5c, 6cF«=lT'<i. h7>y^?18-0 
— 18-7, 21-0-21-7^yi:^0, 
^^19-0—1 9-7, 2 2-0-2 2-7^7 
<I<7)i§£\ ROM2*^ai73$^8b'-y hf 
-^C0#b'-y hB0~B7{4, T-^^0S§5 c ^cr, 
^iE-r^«-h5>'^^ 18-0 — 1 8-7S:I-5T^ 
>xf7?ya WN'X3^ai7i$ix. jf^T-^^HI 
SS6 cp\<r>nmt%>&h : 7y : JX9 2 1-0 — 2 1-7 
SriioT^T3-^4tai^§n-l». 

[0038] — *\ $lJffllft-^C T L*« r H j K/K7)i§ 
^.^ x-^^0SS5c, 6cF^-Cii. h^^^'X^l 
9-0—19-7, 22-0~22-7^yh^^ 
Y=7>~JX? 18-0 — 1 8-7, 21-0 — 21-7 
ifi^yttph. i<0*&, ROM2A^a*$ix^8b' 
7hf-^W#t'7hB0-B7lt x-^^H]K5 
c^y7M/y'X^2 0tJ:-5t9i^h'7 h^ift 
r-hSii^afc^-fft^-h^^X^l 9- 
0— 1 9-75rM-5T-f h 7^ i/a yj<X3tiZibf} 
Ztl. 5EfcT-^Sa«lllB6 crtc?)>-7 ^l^'X? 2 3 
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mth& V yyitX? 2 2 - 0 — 2 2 - 7 SriloT^ 
x"3-^4fcttt;>3£ii&. 

[00 39] dCOiotd. 7°u77J±J)iJ>7 l*^m 
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